Blockade of both NMDA and non-NMDA receptors is required for optimal protection against ischemic neuronal degeneration in the in vivo adult mammalian retina.
Under ischemic conditions, the excitatory amino acids (EAA), glutamate and aspartate, accumulate in the extracellular compartment of brain and, by excessive stimulation of EAA receptors, trigger excitotoxic degeneration of CNS neurons. Since glutamate and aspartate exert excitotoxic activity through both of the generally recognized classes of EAA receptors [N-methyl-D-aspartate (NMDA) and non-NMDA], it follows that both receptor classes may play a role in ischemic neuronal degeneration. Although several laboratories have reported that NMDA receptor antagonists confer protection in vivo against ischemic neuronal degeneration, very little is known about the ability of non-NMDA antagonists to confer such protection, a major reason being that non-NMDA antagonists that penetrate blood-brain barriers have not been available. In the present study, we examined the ability of NMDA or non-NMDA antagonists, either individually or in combination, to prevent neuronal degeneration in vivo in the adult rat retina rendered ischemic by dye/photothrombotic occlusion of retinal blood vessels. In this model, delivery of drugs to the ischemic tissue is assured by intravitreal administration. Intravitreal administration of the NMDA antagonist, MK-801, reduced the severity of ischemic damage approximately 50% (a ceiling effect that could not be increased by administering higher doses). The predominantly non-NMDA antagonist, CNQX, when administered in the highest dose permitted by its solubility limitations, provided equivocal (statistically nonsignificant) protection, but the two drugs combined provided greater than 80% protection.(ABSTRACT TRUNCATED AT 250 WORDS)